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ABSTRACT 
 
Objective: To assess self-reported physical activity changes pre- compared to post-
operatively in patients undergoing total hip or knee arthroplasty, and to compare this to an 
age- and gender-matched cohort of people who have not undergone arthroplasty. 
Design: Population-based prospective cohort study. 
Setting: Norfolk, UK 
Subjects: People who had undergone hip or knee arthroplasty, compared to an age- and 
gender-matched non-arthroplasty cohort. 
Intervention: Primary total hip or knee arthroplasty. 
Main measures: Physical activity, measured using the EPIC Physical Activity Questionnaire 
(EPAQ2).  
Results:  400 people from the EPIC-Norfolk community cohort were identified who had 
undergone hip or knee arthroplasty. 767 people were identified to form an age- and gender-
matched non-arthroplasty cohort. Mean post-operative follow-up was 43 months post-total 
hip and 41 months post-total knee arthroplasty. There was a statistically significant reduction 
from pre- to post-arthroplasty in the number of flights of stairs climbed weekly (hip: mean 
difference (MD): 6.8; p<0.01; knee: MD: 10.2; p<0.01); duration of walking (hip: MD: 1.4 
hours/week; p=0.02; knee: MD: 2.2 hours/week; p<0.01) and duration of total recreational 
activity (hip: MD: 1.1 hours/week; p=0.02). Compared to the non-arthroplasty cohort, 
duration of physical activity was lower post-total hip arthroplasty (MD: 1.8 hours/week; 
p=0.01). The number of flights of stairs climbed weekly (MD: 12.0; p<0.01), total 
recreational activity (MD: 1.7 hours/week; p=0.04) and physical activity energy expenditure 
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(MD: 5.7 Mets-hours/week; p=0.05) was lower for people post-total knee arthroplasty 
compared to the matched controls. 
Conclusions: Physical activity did not increase, and in instances decreased, following total 
hip or knee arthroplasty.  
 
Keywords: Joint replacement; osteoarthritis; physical activity; rehabilitation; exercise 
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INTRODUCTION 
 
Total hip and knee arthroplasty are two of the most common orthopaedic operations 
performed worldwide [1]. By 2030, it has been estimated that the demand for primary total 
hip arthroplasty is expected to increase by 174% globally. [3] We recently reported a 
systematic review investigating physical activity post- hip arthroplasty. [7] This identified 17 
previous trials assessing physical activity following total hip arthroplasty. [8-24]  The review 
indicated no clear evidence of a change in physical activity following total hip arthroplasty. 
Similarly in total knee arthroplasty, Kahn and Schwarzkopf [25] reported that there was no 
significant difference in activity levels, as measured using accelerometery, before compared 
to after total knee arthroplasty. These were surprising conclusions since it is a commonly held 
view by clinicians and the public that following arthroplasty, physical activity should 
increase through reduced joint restriction, pain and overall disability [7]. 
Whilst both Withers et al [7] and Kahn and Schwarzkopf [25] have reported limited change in 
physical activity, it remains unclear whether the level of physical activity engagement is 
dependent on the type of activity pursued post-arthroplasty, or how this relates to the 
normative non-joint pathology population. This is important as determining the normative 
return to physical activity following total hip or knee arthroplasty not only has health 
implication to the individual, [5,6] but also has socioeconomic implications on return to work 
and direct social care costs associated with recovery and continuing support following 
arthroplasty.  
This study aimed to address these limitations through a UK-based cohort, the European 
Prospective Investigation of Cancer (EPIC)-Norfolk. The EPIC-Norfolk cohort provides a 
valuable resource to answer this research question since it captures data at a population-level 
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in the years before surgery, not simply in the immediate pre-operative period when a patient 
might be expected to be debilitated by their symptoms. The EPIC-Norfolk cohort also allows 
an analysis of various different types of physical activity, over a follow-up period longer than 
12 to 24 months, which has been lacking in the evidence to-date. Using this, we therefore 
aimed to determine: (1) whether there is a change in physical activity following total hip or 
knee arthroplasty by the type of physical activity pursuit; and (2) whether there is a difference 
in physical activity between people following total hip or knee arthroplasty compared to an 
age- and gender-matched non-arthroplasty cohort.  
 
METHODS 
 
This is a population-based observational study which aimed to assess self-reported physical 
activity changes pre- compared to post-operatively in people who had undergone total hip or 
knee arthroplasty. 
The Cohort 
The study participants were people who had undergone a total hip or knee arthroplasty 
between Health Check 2 (1998-2001) and a minimum six months prior to Health Check 3 
(2006-2011) in the EPIC-Norfolk cohort. The detailed study protocol for EPIC-Norfolk has 
been previously described. [26] In summary, men and women aged 40 to 75 years from 35 
participating general practices in Norfolk (United Kingdom) were invited to participate. A 
total of 25,639 participants attended a baseline health examination in 1993 to 1997. All 
provided written consent to participate in the study as approved by the National Health 
Service, Norfolk Research Ethics Committee.  
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For this analysis, participants were included if they had undergone primary unilateral total hip 
or knee arthroplasty. The identification of total hip or knee arthroplasty was initially self-
reported. Number of joint replacements, type of joint and date of procedure was then verified 
using the Hospital Episode Statistics data with ICD10 codes W37-W39 (hip) and W40-W42 
(knee). We excluded the following: revision or bilateral joint replacement surgery, joint 
replacement surgery as a result of trauma, cancer or rheumatoid arthritis, or those who had a 
joint arthroplasty less than six months prior to Health Check 3 since people’s recovery 
following total hip or knee arthroplasty has been reported to plateau by six months post-
surgery. [27,28] 
To assess the second research question, we identified an age- and gender-matched cohort of 
people who had not undergone lower limb joint arthroplasty. All participants who did not 
have a total hip or knee arthroplasty before or during the follow-up assessments were eligible. 
Two controls were matched per case. Controls were matched to cases on: sex, date of birth (± 
3 years) and the day of baseline health check (± 3 months). This formed our normative, 
matched cohort for the arthroplasty versus non-arthroplasty analyses. 
Data Collection 
Data were collected at a health examination by a trained nurse. At each assessment, health 
and lifestyle questionnaires were used to self-record information on physical activity, 
prevalent illness and personal characteristics including: age, gender, body mass index, 
previous diagnoses of myocardial infarct, stroke, asthma, diabetes and arthritis, and physical 
activity. Physical activity was assessed through a validated, self-reported physical activity 
instrument (EPAQ2) [29], which assessed the: frequency of flights of stairs climbed (per 
week), duration of walking to work or for pleasure (hours per week), duration of total 
 8 
 
recreational activity (hours per week), physical activity energy expenditure at home (Met-
hours per week). [29]  
Data Analysis 
We performed a stratified analysis to examine changes in physical activity pre-arthroplasty 
and post-arthroplasty following unilateral total hip or knee arthroplasty between the health 
check intervals. Data were analysed separately for total hip and knee arthroplasty given the 
documented difference in functional outcomes between these procedures. [30,31] Data 
distribution was assessed using the Shapiro-Wilk W test.  
All data were analysed through descriptive statistics (frequency/mean/mean difference 
(MD)/standard deviation (SD)). Absolute mean difference was determined in pre- to post-
arthroplasty: frequency of flights of stairs climbed per week, duration of walking to work or 
for pleasure (hours per week), duration of total recreational activity (hours per week), and 
physical activity energy expenditure at home (Met-hours per week). To estimate the 
difference between pre- (Health Check 2) and post-operative (Health Check 3) physical 
activity, each physical activity measure for total hip and knee arthroplasty cohorts was 
compared from Health Check 2 to Health Check 3 using an adjusted logistic regression 
analysis to account for the difference in follow-up interval from operation to Health Check 3 
within each cohort. A Student T-Test was performed to assess for possible differences in 
duration of physical activity between the arthroplasty and non-arthroplasty cohorts. 
A sample size calculation was performed. Based on a 90% power to detect a standardised 
difference of 0.2 in EPAQ2 physical activity scores, we required 400 participants who had 
undergone joint replacement and 767 control participant.  
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For each analysis, p-value and 95% confidence intervals (CI) were estimated. A statistically 
significant finding was interpreted at p≤0.05. All statistical analyses were performed using 
STATA version 14.0 (Stata Corp, Texas, USA). 
RESULTS 
Of the 15,786 EPIC-Norfolk participants who attended Health Check 2, 242 underwent 
unilateral total hip arthroplasty and 158 unilateral total knee arthroplasty. The mean follow-
up period between total hip arthroplasty and Health Check 3 was 43 months (SD: 23.2 
months) and 41 months (SD: 21.8 months) in the total knee arthroplasty cohort. The 
demographic characteristics of each subgroup are presented as Table 1. Data were gathered 
from 767 participants who were age- and gender-matched to the arthroplasty cohort. Table 1 
demonstrates that the total hip arthroplasty, total knee arthroplasty and matched cohorts were 
largely comparable for their characteristics at both Health Check 2 and Health Check 3.  
 
Table 1 Should Be Approximately Here 
 
Total Hip Arthroplasty Cohort 
At a mean follow-up of 43 months, people following total hip arthroplasty significantly 
reduced the number of flights of stairs climbed per week (MD: 7; p<0.01) and the duration of 
total recreational activities engaged in (MD: 1.1 hours/week; p≤0.02); this was evident for the 
adjusted and unadjusted analyses (Table 2). There was a statistically significant reduction in 
physical activity energy expenditure at home following total hip arthroplasty (MD: 0.1; 
p<0.01). This was only evident for the adjusted analysis. There was a statistically significant 
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decrease in duration of walking to work or for pleasure following total hip arthroplasty (MD: 
1.4 hours/week; p<0.01). This was only for the unadjusted analysis (Table 2). 
 
Table 2 Should Be Approximately Here 
 
Total Knee Arthroplasty Cohort 
At a mean follow-up of 41 months, people following total knee arthroplasty significantly 
reduced the number of flights of stairs climbed per week (MD: 10; p<0.01) and physical 
activity energy expenditure at home (MD: 6.0; p≤0.02) as demonstrated in the adjusted and 
unadjusted analyses (Table 2). There was a significant reduction in the duration of walking to 
work or for pleasure following total knee arthroplasty (MD: 2.2 hours/week; p<0.01) but only 
for the unadjusted analysis. There was a reduction in the duration of total recreational 
activities (MD: 0.8 hours/week; p<0.01) for the adjusted analysis (Table 2).  
 
Table 3 Should Be Approximately Here 
 
Arthroplasty versus Non-Arthroplasty 
The results of the analyses on duration of physical activity for those participants who 
underwent a total hip and knee arthroplasty compared to the non-arthroplasty matched cohort 
at Health Check 2 and Health Check 3 are presented in Table 3. There was no statistical 
difference in the duration of physical activity performed between people who subsequently 
underwent total hip or knee arthroplasty and those who did not at Health Check 2 (Table 3). 
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Following total hip arthroplasty, there was no statistically significant difference between the 
total hip arthroplasty and non-arthroplasty cohorts for any measure of physical activity 
(Table 3). The only exception was for the assessment of duration of total recreational 
activities, which was lower in the total hip arthroplasty cohort (MD: 1.8 hours/week; p=0.01).  
Following total knee arthroplasty, there was lower duration of physical activity performed in 
the total knee arthroplasty cohort compared to the non-arthroplasty cohort at the Health 
Check 3 assessment (Tables 3). The total knee arthroplasty cohort climbed a significantly 
lower number of flights of stairs per week (MD: 12.0 p<0.01), duration of total recreational 
activities engaged in (MD: 1.7 hours/week; p=0.04) and physical activity energy expenditure 
at home (MD: 5.7 Met-hours/week; p=0.05) compared to the non-arthroplasty cohort. There 
was no statistically significant difference between the total knee arthroplasty and non-
arthroplasty cohort for duration of walking to work or for pleasure (p=0.97). 
 
DISCUSSION 
 
The findings of this analysis of the EPIC-Norfolk cohort suggest that duration of physical 
activity does not increase following total hip or knee arthroplasty. The duration of physical 
activity may decrease following arthroplasty for some domains, most notably stair climbing 
and physical activity energy expenditure. This is contrary to previous understanding and 
belief. [7,32] There appears little difference in the physical activity levels of people 43 
months following total hip arthroplasty compared to an age- and gender-matched non-
arthroplasty cohort. Undergoing total hip arthroplasty therefore maintains physical activity 
levels at an equivalent level as the general population over time. However, following total 
knee arthroplasty people had lower levels of stair climbing, total recreational activity and 
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physical activity energy expenditure at 41 months following arthroplasty compared to an age- 
and gender-matched non-arthroplasty cohort.  
The results from this population-based cohort provide an important addition to the evidence 
in this area. Although previous quantitative and qualitative data have suggested that physical 
activity does not increase following arthroplasty, it has been unclear whether this is 
dependent on activity type. This study’s results suggest change in duration of physical 
activity may depend on the type of physical activity pursuits undertaken with various 
activities reporting differing magnitudes of differences over time. This difference may be 
explained by previous qualitative research findings. Perry et al [33] reported that following 
total hip and knee arthroplasty, some people are inappropriately fearful of damaging their 
joint replacement and reduced participation in exercise and strenuous physical activity 
pursuits to avoid ‘wearing out’ the joint. Whilst engaging in lower intensity pursuits, they 
avoided more physically-demanding activities. [33] As previously reported, this may be 
negated through greater education and increased awareness of the arthroplasty’s resilience 
and capabilities. [32]  
It has been previously thought that physical activity increases following arthroplasty through 
reduced pain and improved joint function. [32] Given this study’s findings, physiotherapists 
and occupational therapists in particular should be more aware of the weakness in this 
previously held view. Greater education in primary and secondary care at pre- and post-
operative stages should be provided to patients on their potential change in physical activity 
following arthroplasty. Smith et al [32] concluded that education to enlighten patients on 
graded physical activity should not be a ‘trial and error’ progression, but an informed and 
tailored increase, targeting patient-orientated goals. This requires both a clinician and patient 
shift in attitudes towards physical activity following total hip and knee arthroplasty, during 
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the rehabilitation phase and afterwards. This is warranted given the well-documented benefits 
of physical activity on improving physical and mental health, and subsequent effect that this 
can have on reducing the burden on health care services through improved management and 
reduction of non-communicable diseases such as type two diabetes, asthma, chronic 
obstructive pulmonary disease and coronary heart disease. [34]  
Smith et al’s [32] meta-ethnography reported that patients perceived that their home-based 
activities of daily living increased following arthroplasty. The EPIC-Norfolk dataset suggests 
that whilst participants may ‘feel’ that they are able to increase their domestic capabilities 
based on these previous qualitative findings, [32] this may not necessarily be represented 
with a quantifiable increase in activity. It is uncertain whether this can be attributed to recall 
bias or people misrepresenting their activities through the self-reported questionnaire used in 
the EPIC health checks. Further comparative studies using accelerometery and global 
positioning systems to measure movement and activity in sufficiently large cohorts, would be 
a valuable addition to the evidence-base to compare these findings. 
The results indicated a difference in physical activity post-operatively for those who 
underwent total knee versus hip arthroplasty compared to those who did not undergo joint 
replacement. Whilst physical activity was maintained post-total hip arthroplasty compared to 
the non-arthroplasty cohort, people reported lower levels of physical activity following total 
knee arthroplasty compared to people of the same age and gender who did not undergo 
surgery. This may be related to continuing post-operative symptoms where people have 
reported poorer outcomes and more frequent persistent pain and functional impairment 
following total knee arthroplasty compared to those who undergo total hip arthroplasty. [35] 
Further research exploring the relationship between chronic pain, functional impairment and 
perceived outcomes would be useful to begin to explain this potential difference.  
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This study presented with four principal limitations. First, the principal objective of this study 
was to assess the change in duration of physical activity for people before and after  total hip 
or knee arthroplasty. Due to the data collected within the EPIC-Norfolk cohort, it was only 
possible to analyse data from two specific time-points. Consequentially the intervals between 
surgery and physical activity measurement varied. To account for this, we undertook adjusted 
analyses to ensure that this variable did not influence the result. Whilst this provides insight 
into longer-term physical activity, it was not possible to examine whether our findings reflect 
shorter-term, more immediate physical activity performance within the first 12 months post-
operatively. 
A second limitation was that we did not adjust the analyses for the time interval between 
Health Check 2 to surgery. As a consequence, mobility may have reduced and then improved 
considerably post-operatively. Future cohorts should be assessed with shorter, more regular 
intervals before and after surgery to explore the importance of time on physical activity. This 
is particularly important given the surprising finding that a small number of people presented 
with osteoarthritis in the total hip and knee arthroplasty cohorts at Health Check 2 (Table 1). 
This suggests a rapid development of symptoms in the intervening period between Health 
Check 2 and surgery to warrant a joint replacement. Consequently, there may have been a 
sudden change in mobility and physical activity participation between Health Check 2 and 
surgery which would not have been apparent through the data collection process.  
A third limitation was that the analyses were not adjusted for comorbid diseases. This was 
justified since, as Table 1 demonstrates, the frequency of comorbid disease presented in the 
joint replacement and matched-cohorts was both low and equally matched, negating the need 
to adjust by this variable. Finally, physical activity was assessed using a self-reported 
questionnaire (EPAQ2). Whilst this has been previously validated using energy expenditure 
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from heart-rate monitoring with individual calibration, [29] the potential for social 
desirability bias and recall bias may have impacted on findings. 
To conclude, the duration of physical activity does not increase following total hip or knee 
arthroplasty and may significantly decrease for some measures post-operatively compared to 
people of the same age who had not undergone a procedure. The duration of physical activity 
undertaken in both domestic and recreational pursuits decreases following arthroplasty. 
Greater awareness of this finding is required across rehabilitation professionals and the total 
hip and knee arthroplasty patient communities, at both pre- and post-operative consultations.  
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CLINICAL MESSAGES 
 The duration of physical activity does not increase following total hip or knee 
arthroplasty during the first three post-operative years. 
 Total hip replacement maintains the same duration of physical activity performed as 
that of the general population during the first three post-operative years. 
 For the majority of measures, physical activity is lower after total knee arthroplasty 
compared to people who have not undergone joint replacement who are of a similar 
age.  
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Table 1: Demographic characteristics 
 Total Hip 
Arthroplasty 
Total Knee 
Arthroplasty 
Matched 
Control 
N 242 158 767 
Mean age at Health Check 2 (years; SD) 66.0 (7.0) 67.1 (7.0) 66.4 (7.1) 
Mean age at Arthroplasty (years; SD) 70.4 (6.8) 71.7 (6.7) N/A 
Mean age at Health Check 3 (SD) 74.0 (6.9) 75.0 (6.9) 73.9 (6.9) 
Gender (m/f; %) 96/146 67/91 315/452 
Mean BMI at Health Check 2 (kgs/m2; SD) 28.4 (4.6) 30.1 (4.7) 26.9 (3.8) 
Mean BMI at Health Check 3 (kgs/m2; SD) 28.8 (4.6) 31.6 (5.1) 26.4 (3.5) 
Previous MI at Health Check 2 (Y; %) 8 (3.3) 3 (1.9) 28 (3.7) 
Prevalent MI at Health Check 3 (Y;%) 10 (4.1) 4 (2.5) 23  (3.0) 
Previous stroke at Health Check 2 (Y; %) 4 (1.7) 5 (3.2) 31 (4.0) 
Prevalent stroke at Health Check 3 (Y;%) 5 (2.1) 5 (3.2) 12 (1.6) 
Diagnosis of diabetes at Health Check 2 (Y;%) 7 (2.9) 7 (4.4) 33 (4.3) 
Prevalent diabetes at Health Check 3 (Y;%) 10 (4.1) 8 (5.1) 16 (2.1) 
Diagnosis of asthma at Health Check 2 (Y; %) 27 (11.2) 17 (10.8) 84 (11.0) 
Diagnosis of arthritis at Health Check 2 (Y;%) 165 (68.20) 123 (77.8) 258 (33.6) 
Mean duration from Health Check 2 to Arthroplasty (months; 
SD) 
48.2 (23.3) 50.8 (22.0) N/A 
Mean duration from Arthroplasty to Health Check 3 (months; 
SD) 
43.2 (23.2) 40.5 (21.8) N/A 
 
BMI – body mass index; f – female; kgs- kilograms;  kgs/m2 – kilograms per meter squared; m – male; MI – 
myocardial infarct; N – number; N/A – not applicable; SD- standard deviation; Y - Yes 
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Table 2: Analysis results comparing physical activity change between Health Check 2 and Health Check 3 for the total hip arthroplasty, total 
knee arthroplasty and the matched cohort. 
 Health Check 
2 
Health Check 
3 
Difference Health Check 2 to Health Check 3 
(Mean; SD) (Mean; SD) (Mean 
Difference; SD) 
Unadjusted 
(P-value 95% CI) 
Adjusted Regression 
(P-value; 95% CI) 
Total Hip Arthroplasty (n=242) 
Number of flight of stairs climbed per week 34.95 (36.37) 28.12 (34.71) -6.83 (29.41) <0.01 (3.10, 10.57) <0.001 (0.59, 0.83) 
Duration of walking to work/for pleasure (hrs/week) 1.76 (2.82) 0.39 (1.22) -1.37 (2.34) <0.01 (0.52, 2.21) 0.48 (-6.81, 11.39) 
Duration of total recreational activity (hrs/week)  8.22 (6.81) 7.14 (7.15) -1.08 (7.08) 0.02 (0.16, 1.99) <0.001 (0.38, 0.66) 
PAEE at home (Met-hrs/week) 46.48 (29.75) 46.60 (32.88) 0.12 (32.24) 0.96 (-4.21, 3.97) <0.001 (0.33, 0.57) 
Total Knee Arthroplasty (n=158) 
Number of flight of stairs climbed per week 29.91 (37.96) 19.70 (30.35) -10.22 (31.99) <0.01 (5.19, 15.24) <0.001 (0.34, 0.61) 
Duration of walking to work/for pleasure (hrs/week) 2.62 (2.68) 0.45 (1.37) -2.17 (2.51) <0.01 (1.09, 3.26) 0.193 (-0.37, 1.20) 
Duration of total recreational activity (hrs/week)  8.06 (7.59) 7.26 (9.00) -0.80 (9.29) 0.29 (-0.70, 2.29) 0.004 (0.14, 0.71) 
PAEE at home (Met-hrs/week) 48.17 (34.67) 42.13 (31.81) -6.04 (32.35) 0.02 (0.96, 11.13) <0.001 (0.28, 0.61) 
Matched Cohort (n=767) 
Number of flight of stairs climbed per week 34.70 (37.83) 31.72 (38.33) -2.98 (29.18) 0.01 (0.59, 5.37) N/E 
Duration of walking to work/for pleasure (hrs/week) 2.46 (2.55) 0.46 (1.13) -1.99 (2.45) <0.01 (1.50, 2.48) N/E 
Duration of total recreational activity (hrs/week)  9.67 (8.72) 8.95 (9.06) -0.73 (9.61) 0.07 (-0.07, 1.52) N/E 
PAEE at home (Met-hrs/week) 47.72 (31.61) 47.83 (31.72) 0.10 (29.49) 0.93 (- 2.52, 2.31) N/E 
* denotes p≤0.05; CI – confidence intervals; hrs/day – hours per day; hrs/week – hours per week; N/E – not estimated as no arthroplasty procedure; PAEE – physical activity 
energy expenditure; P=Value – probability value; SD – standard deviation; THA – total hip arthroplasty; Y – yes 
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Table 3: Analysis results comparing the difference in physical activity change between people who undergo total hip or knee arthroplasty and 
the matched cohort. 
Physical activity measure Health Check 2  Health Check 3  
Mean Difference 
(95% CI) 
P-value Mean Difference 
(95% CI) 
P-value 
Total Hip Arthroplasty versus Non-Arthroplasty 
Number of flight of stairs climbed per week 1.25 (-4.20, 6.70) 0.65  -3.60 (-9.23, 2.02) 0.21  
Duration of walking to work/for pleasure (hrs/week) 0.11 (-0.59, 0.81) 0.75  -0.08 (-0.49, 0.32) 0.69  
Duration of total recreational activity (hrs/week)  -1.02 (-2.19, 0.15) 0.09  -1.80 (-3.11, -0.50) 0.01  
PAEE at home (Met-hrs/week) -0.05 (-4.47, 4.37) 0.98  -1.23 (-6.06, 3.60) 0.62  
Total Knee Arthroplasty versus Non-Arthroplasty 
Number of flight of stairs climbed per week 3.64 (-2.88,10.17) 0.27  12.02 (5.53, 18.50) <0.001  
Duration of walking to work/for pleasure (hrs/week) -0.45 (-1.40, 0.51) 0.36  0.01 (-0.46, 0.48) 0.97  
Duration of total recreational activity (hrs/week)  1.37 (-0.04, 2.78) 0.06  1.67 (0.05, 3.30) 0.04  
PAEE at home (Met-hrs/week) -1.52 (-6.92, 3.88) 0.58  5.70 (0.10, 11.29) 0.05  
 
CI – confidence intervals; hrs/day – hours per day;  hrs/week – hours per week; PAEE – physical activity energy expenditure; Y - yes  
 
 
 
